Abstract. As a result of theoretical analysis of the influence of the chemical structure of the polymer and the chemically modified surface of nanoparticles, it was shown that it is possible to predict the dependence of the viscosity of the polymer melt on the concentration of nanoparticles, their size, and the molecular weight of the polymer. Two situations have been analyzed where a strong intermolecular interaction between polymer chains and polar groups located on the surface of nanoparticles is absent, and when a strong intermolecular interaction between polymer chains and polar groups located on the surface of nanoparticles takes place.
using any of the previously proposed equations, which include the volume fraction of dispersed particles. 2) Inverse problem, which allows on the basis of measurements of the relative viscosity to estimate the size of polymer stabilized nanoparticles. Here we consider single-layer and multi-coating polymer layers of metallic nanoparticles.
For the analysis the classical Einstein (1) and Mooney (2) equations have been used. Immediately, we note that equation (1) , in the same way as equation (2) , in pure form, becomes inapplicable, as a result of strong intermolecular interactions between the molecules of the liquid and solid particles formed stable adsorption layer. Consider the calculation of the dependence of viscosity on the weight fraction of nanoparticles where there is a strong intermolecular interaction between the polar groups present on the surface of the nanoparticles and the molecules of the melt. In this case, the adsorption layer formed around the nanoparticles. The S np surface of one nanoparticle is equal to 
where R np is the radius of the nanoparticle. The volume of one nanoparticle is equal to 
where c np is the weight of nanoparticles, g np is the weight of one nanoparticle. The weight of one nanoparticle is equal to 
where M 0 is the molecular weight of the repeating unit, N A is Avogadro's number. The number of repeating units per macromolecule is equal to
where M is the molecular weight of the polymer. If the structure of the melt is globular, the volume of globule equal to
here The value
¦ is calculated using a computer program "Cascade" (INEOS RAS).
The radius of the globules can be calculated using the following formula:
The area occupied by 1 globule on the surface of the nanoparticle equal to
The total surface of one nanoparticle is calculated using the formula (9) . Limit the number of globules, which can be distributed on the surface of one nanoparticle is determined by the following ratio 
Let's consider an example. For polyamide-6 (PA-6) the van der waals volume of the repeating unit s equal to 116Ǻ 3 , M 0 = 113. If the radius of the nanoparticl0e is equal to 50 Ǻ (5 nm) and the molecular weight of the polymer M = 14000, the value of n gl , calculated by the formula (19), equal to 32.6. It is obvious that the radius of one nanoparticle together with the adsorption layer is equal to: 
For nanoparticles that do not contain adsorption layers, their volume fraction can be calculated by the following formula
where V p is the volume of polymer in the composition. For nanoparticles containing adsorption layers, their volume fraction can be calculated using the following formula
where v ad.l . is the volume of the adsorption layer per one nanoparticle,
where G p is the weight of the polymer in the composition, and ρ p is the density of the polymer.
If we analyze 1 g of the composition, G p = 1-c np . The density of the polymer is calculated by the following formula [13] :
Thus, we obtain
The volume of the adsorption layer of V ad.l . is:
Substituting relations (15) and (19) into formula (27), we get:
Now consider the examples of calculations. The initial polymer is polyamide-6. The parameters of the polymer system are given in table 1. Fig. 2 . Dependencies of viscosity on the weight of nanoparticles in 1 g of composite containing PA-6 and nanoparticles. 1 -There is no strong intermolecular interaction between polymer chains and polar groups located on the surface of nanoparticles. 2 -Strong intermolecular interaction takes place. The calculations were performed using Mooney equation (2) . Now let's calculate the dependencies of the viscosity on the radius of nanoparticles. When the adsorption layer is absent, the viscosity is independent of the size of nanoparticles. If the adsorption layer is formed, the relations for description of the dependencies of viscosity on the radius of nanoparticles are as follows (taking into account the values of all parameters are available in table 1). The dependencies of viscosity on radius of nanoparticles are described by relations (35) and (36).
The dependencies of the viscosity on the radius of nanoparticles are shown in figure 3 . It can be seen that in agreement with equation Mooney the viscosity increases sharply when the size of nanoparticles decreases. 
